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SEP Scoreboard

Planning for the SEP Scoreboard started in 2016 (led by BIRA-IASB, GSFC, UK Met Office)
Builds upon the flare scoreboard and CME arrival time scoreboard

Automated system; model developers can routinely upload their predictions to an anonymous ftp.
Forecast data will be parsed and stored in a database which is accessible to anyone via an API

SEP forecasts can be roughly divided into three categories:

_"
2

s

Met Office

BIRA.IASB

The SEP scoreboard will focus on real-time forecasts (first and second categories) and will collect:
proton intensity profile, threshold crossing probability, onset time, and duration.

The SEP scoreboard is part of the ISWAT SEP Validation Team that also focuses on historical
comparisons, particularly for those physics-based models in the third category that are not ready
or relevant for real-time modeling.



SEP Models in the Community
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CCMC SEP Scoreboard Collaboration
with NASA Johnson Space Center: Astronaut Safety

* |In 2018 CCMC started a multi year project (ISEP) with
NASA Space Radiation Analysis Group to transition
research Solar Energetic Particle models to operations:
including MAG4, UMASEP, RELeASE, SEPSTER, SEPMOD,
STAT, iPATH, ASPECS

 These models were chosen by SRAG based on their

operational requirements including
e Canitruninreal-time?
* |s the input data available in near real-time?
 Some degree of documented performance

 Models transitioned, and SEP Scoreboard displays built by
CCMC will be used operationally by SRAG for human
missions beyond LEO starting in 2022.




SEP Scoreboard Goals

e Uniform JSON input format and scoreboard displays so multiple models
can be viewed and compared together

* Displays should be easy for space weather operators to understand and
take action on, but contain all necessary information

SEP Forecast Types

For different energy ranges/thresholds models may forecast:
* Continuous probability timeseries of threshold crossing

* Continuous intensity timeseries

* Peak intensity for event

* Peak intensity with the next x hours

e and others



Proton Energy Range Predictions by Model

* MAG4: >10 MeV
* REIeASE: 15.8-39.8 MeV, 28.2-50.1 MeV

* SEPSTER (Richardson) and SEPSTER2D (Bruno):
14-24 MeV; expanded to >10, >30, >50, >100 MeV

* SEPMOD: 10-1000 MeV
custom differential/integral channels possible

* STAT: 1-2 GeV
custom differential/integral channels possible
including >10, >50, >100 MeV

* UMASEP: >10, >30, >50, >100, >500 MeV

* iPATH: custom differential/integral channels possible
* ASPECS: >10, 30, 60, 100, 300 MeV



SEP Scoreboard Displays

Display will be built for multiple forecast types/stages
* (A) probability heat map and time series (MAG4, SWPC, ASPECS)

* (B) intensity heat map (SEPSTER, UMASEP, SEPMOD, STAT, ASPECS)
e SEPSTER peak intensity is for entire event not including ESP
« UMASEP peak intensity is for the next 1, 3, 7 hours
* REIeASE peak intensity is for next 30, 60, 90 min; derive from the timeseries
 SEPMOD peak derived from the timeseries

* (C) intensity time series (REleASE, SEPMOD, UMASEP, STAT, ASPECS)
 REleASE time series: next 30, 60, 90 min
* UMASEP timeseries: next 1, 3, 7 hours
« SEPMOD timeseries: next 7 days

(D) all-clear forecast time series: MAG4, UMASEP, REIeASE, SEPSTER, SEPMOD,
STAT, ASPECS — coming in 2021
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Planned SEP Scoreboard Connections
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ISWAT SEP Validation Team

Team Leads: K. Whitman, P. Quinn, H. Bain, |.G. Richardson, M.L. Mays
Scoreboard Leads: M. Dierckxsens, M.L. Mays

2017-09-10 >10 MeV Integral Flux Time Series
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Preliminary comparisons of integral intensity time series
for 5 different models for the September 2017 event
(SHINE 2019 campaign)

Began in 2017 as the “SEP Working
Team”; now part of ISWAT

Conducted 3 community campaign
sessions: SHINE 2018-2019, and
ESWW 2018

Bring together SEP modelers,
observers, operators and forecasters

Inform research community
operational needs

Compare model results for
operationally relevant information
for 3 SEP events

Contact us to get involved:

https://www.iswat-cospar.org/h3-01



https://www.iswat-cospar.org/h3-01

° | Ooco
Summary: SEP Scoreboard
* g

* Models are being added to the scoreboard as part of a project with NASA
Space Radiation Analysis Group; all models are welcome.

* The Scoreboard displays are available publicly on the web: probability and
intensity time series and heat maps

* The SEP Validation Team has performed preliminary validation for 3 historical
events as part of SHINE 2018-2019 and ESWW 2018 community campaigns.
SHINE 2021 and ESWW 2021 campaigns are underway

* Everyone in the community is welcome to participate!

* Models that run in real-time: provide model outputs to the scoreboard via ftp

* Models that run in historical mode/for science studies: provide results and participate
in the SEP Validation Team activities

 Demo screenshots are shown in the following supplemental slides:



Demo Screenshots: Probability Time Series
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== SEP Scoreboard
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Demo Screenshots: Intensity Time Series

(shown in simulated real-time mode)
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1.24 pfu

issued at 2017-09-04 21:53:02

prediction window duration: Omin

prediction window start: 2017-09-04 22:39:59
2017-09-04 22:39:59

10°

prediction window end:

10t

Proton Intensity (cm? srs)™

GOES:
> 10 MeV

GOES:
> 100 MeV

HESPERIA REIeASE ACE 30-min:
28.2 - 50.1 MeV

HESPERIA REIeASE ACE 60-min:
28.2 - 50.1 MeV

HESPERIA REIeASE ACE 90-min:
28.2 - 50.1 MeV

Proton

LJ‘]: HESPERIA REIeASE SOHO 60-min:
15.8 - 39.8 MeV

HESPERIA REIeASE SOHO 90-min:
15.8 - 39.8 MeV

SEPSTER (WSA-ENLIL):
~ 100 0O Me\/

HESPERIA REIeASE ACE 30-min:
15.8 - 39.8 MeV

& HESPERIA REIeASE ACE 60-min:
15.8 - 39.8 MeV

HESPERIA REIeASE ACE 90-min:
15.8 - 39.8 MeV

HESPERIA REIeASE SOHO 30-min:
15.8 - 39.8 MeV

HESPERIA REIeASE SOHO 60-min:

© 28.2 - 50.1 MeV

HESPERIA REIeASE SOHO 90-min:
28.2 - 50.1 MeV

‘ SEPSTER (Parker Spiral): ‘ SEPSTER (Parker Spiral): ‘ SEPSTER (Parker Spiral):
> 10.0 MeV 14.0 - 24.0 MeV > 30.0 MeV
‘ SEPSTER (Parker Spiral): }a SEPSTER (Parker Spiral): ‘ SEPSTER (WSA-ENLIL):
> 50.0 MeV > 100.0 MeV > 10.0 MeV
* SEPSTER (WSA-ENLIL): * SEPSTER (WSA-ENLIL): * SEPSTER (WSA-ENLIL):
14.0 - 24.0 MeV > 30.0 MeV > 50.0 MeV
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2017-09-000:15 UT 102 Additional Information for Selected Point:
https://kauai.ccmc.gsfc.nasa.gov/DONKI/view/CME/12989/-1
pfu . pfu SEPSTER (Parker Spiral) >10 MeV
GOES 5.4 10 0.07 300 10.5 pfu
10° 200 issued at 2017-09-04 23:05:00
NO 104 NO 100 prediction window duration: 10hr
SEPMOD 3 a prediction window start: 2017-09-04 20:36:00
data 10 data 50 10 prediction window end: 2017-09-05 06:28:00
10? 10
SEPSTER 14-2 10! 0. 14 1 - Input CME parameters:
10 10 ',(-n\ speed: 1114 km/s half-width: 46
v longitude: 10° latitude: -10°
A No 107 No 102 u -
- - £
data 102 data 1072
29 3 . not cle l not clear S; * *
. £ 0
UMASEP clear clear = 10 3
+ 6.7 no dat no data s »
L
c
> 10 MeV > 100 MeV 5 »
— GOES: — GOES: HESPERIA REIeASE ACE 30-min: 8
> 10 MeV > 100 MeV 15.8 - 39.8 MeV E
o

Proto

HESPERIA REleASE ACE 30-min:
28.2 - 50.1 MeV

° HESPERIA REleASE ACE 60-min:
28.2 - 50.1 MeV

HESPERIA REleASE ACE 90-min:
28.2 - 50.1 MeV

HESPERIA REleASE SOHO 30-min:

28.2 - 50.1 MeV

O 28.2 - 50.1 MeV

HESPERIA REleASE SOHO 90-min:

HESPERIA REIeASE SOHO 60-min:

+ HESPERIA REIeASE ACE 60-min:
15.8 - 39.8 MeV

HESPERIA REIeASE ACE 90-min:
15.8 - 39.8 MeV

HESPERIA REIeASE SOHO 30-min:
15.8 - 39.8 MeV

b HESPERIA REIeASE SOHO 60-min:
15.8 - 39.8 MeV

HESPERIA REIeASE SOHO 90-min:
15.8 - 39.8 MeV

* SEPSTER (Parker Spiral): s SEPSTER (Parker Spiral):

selected date/time: 2017-09-05 00:15 UT

10

'l

28.2 - 50.1 MeV > 10.0 MeV 14.0 - 24.0 MeV co ®® OO0 G @ e L4
. . . - [e]e] [« 1O} ® o

‘ SEPSTER (Parker Spiral): ‘ SEPSTER (Parker Spiral): ¢ SEPSTER (Parker Spiral): ) e o

> 30.0 MeV > 50.0 MeV > 100.0 MeV/

$ VS AN @00 affe SPUIRSAS e ® o

s SEPSTER (WSA'ENLIL): o SEPSTER (WSA-ENLIL): gy SEPSTER (WSA-ENLIL): 2 Py ° ® o0 oo®m o

> 10.0 MeV 14.0 - 24.0 MeV > 30.0 MeV 10

12:00 00:00 12:00 00:00 12:00 00:00
SEPSTER (WSA-ENLIL): SEPSTER (WSA-ENLIL): UMASEP-10:

X oy e A ey Sep 2, 2017 Sep 3, 2017 Sep 4, 2017 Sep 5, 2017
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2017-09-001:00 UT 102 n
UMASEP >10 MeV
29.27 pfu * 6.73 at 2017-09-05 07:00:00
pfu . pfu issued at 2017-09-05 00:00:00
GOES 11.4 10 0.05 300 prediction window duration: 7hr
105 200 prediction window start: 2017-09-05 00:00:00
prediction window end: 2017-09-05 07:00:00
No 10* No 100 :
SEPMOD ; ) threshold crossing onset: 2017-09-05 00:00:00 + 2.0 hours
data 10 data >0 10
102 10
SEPSTER 14.2 10! 0.14 1 o
10° 10! 0 &
[
No 10! No 102 a
STAT , . 3 o
data 10 data 10 G
not cle not clear : X o
o 0
B ASEP clear clear i 10 * . ., a
no dat no data g b { . & P @
o0
> 10 MeV > 100 MeV S * .
c
— GOES: — GOES: HESPERIA REIeASE ACE 30-min: 8
> 10 MeV > 100 MeV 15.8 - 39.8 MeV E
HESPERIA REIeASE ACE 30-min: + HESPERIA REIeASE ACE 60-min: o
28.2 - 50.1 MeV 15.8 - 39.8 MeV
° HESPERIA REIeASE ACE 60-min: HESPERIA REIeASE ACE 90-min:
28.2 - 50.1 MeV 15.8 - 39.8 MeV
Proto Hg:ZEFz{IS/&‘]iE\NeI?\?E ACE 90-min: Hfng_Rgngﬁ:\?E SOHO 30-min:
HESPERIA REIeASE SOHO 30-min: {I\J HESPERIA REIeASE SOHO 60-min:
28.2 - 50.1 MeV 15.8 - 39.8 MeV
o HESPERIA REIeASE SOHO 60-min: HESPERIA REIeASE SOHO 90-min:
28.2 - 50.1 MeV 15.8 - 39.8 MeV
HESPERIA REIeASE SOHO 90-min: ‘ SEPSTER (Parker Spiral): ‘ SEPSTER (Parker Spiral): bl
28.2 - 50.1 MeV > 10.0 MeV 14.0 - 24.0 MeV
‘ SEP?;%RN(I:\a/rker Spiral): ‘ SEPS;‘%RM(:\aIrker Spiral): ﬁ SEPfgg;(;:\r/ker Spiral):
‘ SEPSTER (WSA-ENLIL): ‘ SEPSTER (WSA-ENLIL): ‘ SEPSTER (WSA-ENLIL): 10.2
> 10.0mey oo > 30.0mey 06:00 12:00 18:00 00:00 06:00
‘ SEP?;’%RN(I:\\IISA-ENLIL): SEP?;’EE('\JII\I;IA-ENLIL): 4 U:IAISOE;-el\?: sep 4, 2017 Sep 5, 2017
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2017-09-002:00 UT 10°
S
pfu . pfu
GOES 26.6 10 0.08 300
10° 200 *
104 100
1
SEPMOD 5.9 5 0.1 10 *
10 50
102 10 . B~ o - [} .
y 4
SEPSTER 14.2 10! 0.14 1 0 ® [ 2 -
|
10° 10! 2 1 \
% I
No 10" No 107 £ \
STAT 5 s S ]
data 10 data 10 > o \
not cle not clear = 10 \
C
clear clear
UMASEP 2 \
no dat no data = N
c
> 10 MeV > 100 MeV 2 ®
o \
o \
GOES: . GOES: HESPERIA REIeASE ACE 30-min: HESPERIA REIeASE ACE 30-min: [ ]
= > 10Mev > 100 MeV 15.8 - 39.8 MeV 28.2 - 50.1 MeV N
-1
o HESPERIA REIGASE ACE 60-min: HESPERIA REIeASE ACE 60-min: HESPERIA REI€ASE ACE 90-min: 10 /.\ @
15.8 - 39.8 MeV 28.2 - 50.1 MeV. 15.8 - 39.8 MeV o/ @ \
o 0 \
HESPERIA REIeASE ACE 90-min: HESPERIA REIeASE SOHO 30-min: HESPERIA REIeASE SOHO 30-min: \
28.2 - 50.1 MeV 15.8 - 39.8 MeV 28.2 - 50.1 MeV \ \
1, HESPERIA REICASE SOHO 60-min: HESPERIA REIGASE SOHO 60-min: HESPERIA REIeASE SOHO 90-min: ) \
15.8 - 39.8 MeV 28.2 - 50.1 MeV 15.8 - 39.8 MeV Q@ \
HESPERIA REIeASE SOHO 90-min: -0 SEPMOD-SWPC params: -® SEPMOD-SWPC params: \
28.2 - 50.1 MeV > 10.0 MeV > 100.0 MeV \. \
‘ SEPSTER (Parker Spiral): ‘ SEPSTER (Parker Spiral): ‘ SEPSTER (Parker Spiral): »
> 10.0 MeV 14.0 - 24.0 MeV > 30.0 MeV 102
* SEPSTER (Parker Spiral): & SEPSTER (Parker Spiral): * SEPSTER (WSA-ENLIL): 12:00 00:00 12:00 00:00 12:00
> 50.0 MeV > 100.0 MeV > 10.0 MeV Sep 4, 2017 Sep 5, 2017 Sep 6, 2017
s SEPSTER (WSAENLLL): g SEPSTER (WSA'ENLIL): g SEPSTER (WSA-ENLIL): . SEPSTER (WSA-ENLIL):
14.0 - 24.0 MeV > 30.0 MeV > 50.0 MeV > 100.0 MeV
UMASEP-10:
> 10 MeV

00:00
Sep 7, 2017
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2017-09-002:00 UT 10

SEPMOD-SWPC params >10.0 MeV

4.0 pfu
pfu pfu 2017-09-05 17:15:00
GOES 26 6 10° 0 08 300 peak intensity: 5.89 pfu
10° 200 issued at 2017-09-05 01:38:00
10t 100 1 prediction window duration: 7d Ohr
SEPMOD 5.9 0.1 10
- 103 " 50 start: 2017-09-04 00:00:00
102 10 end: 2017-09-11 00:00:00
-
] threshold crossing onset: 2017-09-05 04:45:00 (0.001 pfu)
SEPSTER 14.2 10t 0.14 1 w
_
10° 10! Ntn Event Length:
No 10! No 1072 g start: 2017-09-05 04:45:00
STAT 102 10°3 - end: 2017-09-05 14:45:00
data data Z 100 threshold: 0.001 pfu
not cle not clear &= 10 .
c D Fluence: 3592500.0 cm”-2
UMASEP clear clear g
no dat no data = Input CME parameters:
c A . .
d: half-width: longitude: latitude:
> 10 MeV > 100 MeV S 00
‘é (1) 1323 km/s 54 3° -24°
o
— GOES: — GOES: HESPERIA REIeASE ACE 30-min: HESPERIA REIeASE ACE 30-min:
> 10 MeV > 100 MeV 15.8 - 39.8 MeV 28.2 - 50.1 MeV
+ HESPERIA REIeASE ACE 60-min: HESPERIA REleASE ACE 60-min: HESPERIA REIeASE ACE 90-min: 10-1
15.8 - 39.8 MeV 28.2 - 50.1 MeV 15.8 - 39.8 MeV
HESPERIA REIeASE ACE 90-min: HESPERIA REIeASE SOHO 30-min: HESPERIA REIeASE SOHO 30-min:
28.2 - 50.1 MeV 15.8 - 39.8 MeV 28.2 - 50.1 MeV
'{b HESPERIA REIeASE SOHO 60-min: e) HESPERIA REIeASE SOHO 60-min: HESPERIA REIeASE SOHO 90-min: '
15.8 - 39.8 MeV 28.2 - 50.1 MeV 15.8 - 39.8 MeV

HESPERIA REIeASE SOHO 90-min: -0 SEPMOD-SWPC params: -® SEPMOD-SWPC params:
28.2 - 50.1 MeV > 10.0 MeV > 100.0 MeV

‘ SEPSTER (Parker Spiral): ‘ SEPSTER (Parker Spiral): ‘ SEPSTER (Parker Spiral):
> 10.0 MeV 14.0 - 24.0 MeV > 30.0 MeV

102
* SEPSTER (Parker Spiral): & SEPSTER (Parker Spiral): * SEPSTER (WSA-ENLIL): 12:00 00:00 12:00 00:00 12:00 00:00
2 B0 (Y P ALY 2 MY Y Sep 4, 2017 Sep 5, 2017 Sep 6, 2017 Sep 7, 2017
s SEPSTER (WSA‘ENLLL): o SEPSTER (WSA-ENLIL): g SEPSTER (WSA-ENLIL): SEPSTER (WSA-ENLIL):
14.0 - 24.0 MeV > 30.0 MeV > 50.0 MeV > 100.0 MeV

UMASEP-10:
> 10 MeV
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S1
pfu . pfu 10°
Goes  25.8 10 0.04 300
10° 200
10? 100 a
SEPMOD 5.9 107 0.1 50 10
102 10
SEPSTER 0.5 10t 0.0 1 .
10° 10! 10

No 10 No 1072

=
~~
)]
| -
1))
=
STAT , 5 &
data 10 data 10° >
2 10
not cle not clear %
clear clear 5
UMASEP ]
no dat no data &
= 1
> 10 MeV > 100 MeV S 10
o
| .
a
GOES: GOES: HESPERIA REIeASE ACE 30-min: HESPERIA REIeASE ACE 30-min:
— -
> 10 MeV > 100 MeV 15.8 - 39.8 MeV 28.2 - 50.1 MeV
0
+ HESPERIA REIeASE ACE 60-min: HESPERIA REIeASE ACE 60-min: HESPERIA REIeASE ACE 90-min: 10
15.8 - 39.8 MeV 28.2 - 50.1 MeV 15.8 - 39.8 MeV
HESPERIA REIeASE ACE 90-min: HESPERIA REIeASE SOHO 30-min: HESPERIA REIeASE SOHO 30-min:
28.2 - 50.1 MeV 15.8 - 39.8 MeV 28.2 - 50.1 MeV
r{,‘: HESPERIA REIeASE SOHO 60-min: O HESPERIA REIeASE SOHO 60-min: HESPERIA REIeASE SOHO 90-min: -1
15.8 - 39.8 MeV 28.2 - 50.1 MeV. 15.8 - 39.8 MeV 10

HESPERIA REIeASE SOHO 90-min: -0 SEPMOD-SWPC params: -® SEPMOD-SWPC params:

28.2 - 50.1 MeV > 10.0 MeV > 100.0 MeV
‘ SEPSTER (Parker Spiral): ‘ SEPSTER (Parker Spiral): ‘ SEPSTER (Parker Spiral): P . - ‘
> 10.0 MeV 14.0 - 24.0 MeV > 30.0 MeV e
* SEPSTER (Parker Spiral): & SEPSTER (Parker Spiral): * SEPSTER (WSA-ENLIL): 00:00 12:00 00:00 12:00 00:00
> 50.0 MeV > 100.0 MeV > 10.0 MeV Sep 5, 2017 Sep 6, 2017 Sep 7, 2017
r r ’
s SEPSTER (WSA‘ENLLL): o SEPSTER (WSA-ENLIL): g SEPSTER (WSA-ENLIL): SEPSTER (WSA-ENLIL):
14.0 - 24.0 MeV > 30.0 MeV > 50.0 MeV > 100.0 MeV

UMASEP-10:
> 10 MeV
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2017-09-012:51 UT 108
pfu . pfu 105
GOES 25.1 10 0.29 300
10° 200
SEPMOD 10° 1 100
5.9 103 0. 50 10*
102 10
SEPSTER 0.5 10t 0.0 1 -
0 -1 ~~
No 101 No 1072 Z
STAT 3
data 102 data 10° 5
l not cle 2 93 . not clear :
Ll :‘: 2
UMASEP clear clear = 10
no dat + 0.7 no data §
c
> 10 MeV > 100 MeV :
S 10t
)
P -
o
— GOES: GOES: HESPERIA REIeASE ACE 30-min: HESPERIA REIeASE ACE 30-min: d
> 10 MeV > 100 MeV 15.8 - 39.8 MeV 28.2 - 50.1 MeV UMASEP >1 00 MeV
o MTSPERIAREGASEACE G0-min: @ HESPERIA REIGASE ACE 60-min: TR RE SR ACE S0min: 100 threshold crossing onset: 2017-09-06 12:50:00 + 2.0 hours
HESPERIA REIeASE ACE 90-min: HESPERIA REIeASE SOHO 30-min: HESPERIA REIeASE SOHO 30-min: threShOId: 1 0 pfu
28.2 - 50.1 MeV 15.8 - 39.8 MeV 28.2 - 50.1 MeV issued at 2017-09-06 12:50:00
\ﬂ: HESPERIA REIeASE SOHO 60-min: fe) HESPERIA REIeASE SOHO 60-min: HESPERIA REIeASE SOHO 90-min:
15.8 - 39.8 MeV 28.2 - 50.1 MeV 15.8 - 39.8 MeV
HS;PZEEEAQiE:::sE SOHO 90-min: _. SEPT(;),(I))-SZ\V/PC params: _. SEP;’I(%I.)(;SN\:!I\’/C params: 10-1
‘ SEPngORJZSrker Spiral): ‘ SEZ,SJFRZS,)OE]:\:Z(/SD‘QDI ‘ SEngFORrgzsrker Spiral):
‘ SEPSglEoRé:\i}rker Spiral): v SEP?;’;IRO (Pl:::lker Spiral): ‘ SEPngORJmSA-ENLIL): )
. . . . 10°
S?z‘S(;H_EI;i\‘/(\/)SGésNLIL). ‘ SEP?;'-EORN(IZ\\IISA-ENLIL). ‘ SEP?;IE(:'RN(I:\\IISA-ENIJL). SEP?;EE(P\III\;%A-ENLIL). 0600 1200 1800 0000 0600
4 UMASEP-10: Sep 6, 2017 Sep 7, 2017
> 10 MeV
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pfu . pfu 105
GOES 37.3 10 0.29 300
10° 200
SEPMOD 1ot 100
5.9 103 0.1 50 10*
10?2 10
SEPSTER 22.3 10! 0.22 1 .
10° 10! w0
|
No 10 No 102 @
STAT N
data 107 data 10° 5
. not cle . not clear :
2
UMASEP clear clear *u;; 10
no dat no data qc)
g
=
> 10 MeV > 100 MeV =
o 1
-aé 10
— GOES: GOES: HESPERIA REIeASE ACE 30-min: HESPERIA REIeASE ACE 30-min: e
> 10 MeV > 100 MeV 15.8 - 39.8 MeV 28.2 - 50.1 MeV

o HESPERIA REIeASE ACE 60-min:
15.8 - 39.8 MeV

HESPERIA REIeASE ACE 90-min:
28.2 - 50.1 MeV

‘{15 HESPERIA REIeASE SOHO 60-min: fe) HESPERIA REIeASE SOHO 60-min: HESPERIA REI€ASE SOHO 90-min:
15.8 - 39.8 MeV 28.2 - 50.1 MeV 15.8 - 39.8 MeV
HESPERIA REIeASE SOHO 90-min: -0 SEPMOD-SWPC params: -Q SEPMOD-SWPC params: =)
28.2 - 50.1 MeV > 10.0 MeV > 100.0 MeV 10
‘ SEPSTER (Parker Spiral): * SEPSTER (Parker Spiral): ‘ SEPSTER (Parker Spiral):
> 10.0 MeV 14.0 - 24.0 MeV > 30.0 MeV
* SEPSTER (Parker Spiral): & SEPSTER (Parker Spiral): * SEPSTER (WSA-ENLIL):
> 50.0 MeV > 100.0 MeV > 10.0 MeV
=2
SEPSTER (WSA-ENLIL): SEPSTER (WSA-ENLIL): SEPSTER (WSA-ENLIL): . SEPSTER (WSA-ENLIL): 10
N Y X 30,0 Mev 3 Y © > 100.0 Mev 06:00 09:00 12:00 15:00 18:00 21:00 00:00 03:00 06:00 09:00
P Sep 6, 2017 Sep 7, 2017

> 10 MeV

° HESPERIA REIeASE ACE 60-min:

28.2 - 50.1 MeVv

HESPERIA REIeASE SOHO 30-min:

15.8 - 39.8 MeV

HESPERIA REIeASE ACE 90-min:
15.8 - 39.8 MeV

HESPERIA REIeASE SOHO 30-min:
28.2 - 50.1 MeV
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GOES 10 0 . 0 9 300
10° 200

104 100
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| 102 10
| SEPSTER 4.4 10t 0.04 1
10° 10t
— No 10: No 10::
data 10 data 10
not cle not clear
UMASEP . clear . clear
no dat no data
> 10 MeV > 100 MeV
Proton All Clear Forecasts:
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pfu o pfu
GOES 0.9 10 0.03 300
10° 200
SEPMOD 5.9 10° 0.1 100 .
. 103 . 50 w100
102 10 ] % &
No . No ~
SEPSTER 10 1 £
data 109 data Lot S
oy X
No 10 No 102 =
STAT , . &
data 10 data 10 2
l not cle l not clear 5
clear clear c
UMASEP s *
no dat no data o 10
a ¥
> 10 MeV > 100 MeV "
l ‘ < ° ‘ I
— GOES: GOES: HESPERIA REIeASE ACE 30-min: HESPERIA REIeASE ACE 30-min: Il
> 10 MeV > 100 MeV 15.8 - 39.8 MeV 28.2 - 50.1 MeV 0 0 d o ° oo om ® 0 @ 00 a0 o0 ® 00 oe ° O e H PR
+ Hf?;E_RIzASZElMe:\?E ACE 60-min: Y H:gPZEE{ISAORIE:VelgsE ACE 60-min: HE?ZE_RI:;AQBBE:;!?&E ACE 90-min: P Q) o o ~ Ce ° ~. ° ° O e ‘ (o) M o o ® o @ O O ~ o o ® o ¢ Yo} e O °
HggZE.RIsAoiEL::\?E ACE 90-min: HESFSE-RI:;AQEESQSE SOHO 30-min: Hg:ZE.RI;\oiE‘NTg\fE SOHO 30-min: . I;j foXe) Q o0 @ G @ @O0 O (5] ° o0® 00 ~0 (’~ L “) Mad ...~ .. 0®® ® g0
‘1}’ HE;F;E,REAQEEL::\?E SOHO 60-min: fe) HE;PZE-RIQJ'RIEL::SE SOHO 60-min: HE;PSEFI:!AQEEI;:\?E SOHO 90-min: 10 1800 21 00 0000 0300 0600 0900 1200 1500
Sep 9, 2017 Sep 10, 2017

HESPERIA REIASE SOHO 90-min: -0 SEPMOD-SWPC params: -Q SEPMOD-SWPC params:

28.2 - 50.1 MeV

‘ SEPSTER (Parker Spiral): *
> 10.0 MeV

‘ SEPSTER (Parker Spiral): *

> 10.0 MeV

SEPSTER (Parker Spiral): ‘
14.0 - 24.0 MeV

SEPSTER (Parker Spiral): ‘

> 100.0 MeV

SEPSTER (Parker Spiral):
> 30.0 MeV

SEPSTER (WSA-ENLIL):

> 50.0 MeV > 100.0 MeV > 10.0 MeV
* SEPSTER (WSA-ENLIL): * SEPSTER (WSA-ENLIL): ‘ SEPSTER (WSA-ENLIL): * SEPSTER (WSA-ENLIL):
14.0 - 24.0 MeVv > 30.0 MeV > 50.0 MeV > 100.0 MeV

4 UMASEP-10:
> 10 MeV
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pfu o pfu
GOES 1.0 10 0.39 300
10° 200
104 100
SEPMOD
5.9 10° 0.1 50 10!
10? 10
N N
SEPSTER 0 10! 0 1 .
data 100 data 1ot =
| .
N 107! N 1072 @
STAT 0 5 0 . NE
data 10 data 10 G
not cle 2 93 not clear :
. 0
UMASEP clear clear *5 10 *
no dat + 0.7 no data §
c
> 10 MeV > 100 MeV -
(o]
=)
(o]
j -
o
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